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(57) Abstract 

Compounds, isolated from the bacteria Xenorhabdus bovienii, having formula (I), wherein Rj - hydrogen, substituted or ""S^J^^ff 
alkyl, cycloalkyl, aryl. aralkyl, or heterocyclyl group; R 2 = hydrogen, substituted or unsubstitutec alkyl, cycloalkyl, aryl, aralkyl, he^ccydyl 
or group acyli ; R 3 - hydrogen, alkyl, cycloalkyl, aralkyl, aryl or heterocyclyl group or ■ (2) wherein R, - hydrogen, substituted or 
unsubstLed alky , cycloalkyl, aryl, aralkyl, or heterocyclyl group; R 2 = hydrogen, substituted or unsubstituted alkyl, W^fjJ' 2' 
aralkyl heterocyclyl or group acyl; R 3 - hydrogen, alkyl, cycloalkyl, aralkyl, aryl or heterocyclyl group, or (3) wherein R, = hydrogen, 
Sst^ aryl, aralkyl, or heterocyclyl group; R a - hydrogen substituted or 

cycloalkyl, aryl, aralkyl, heterocyclyl or group acyl; R, = hydrogen, alkyl, cycloalkyl, aralkyl aryl or heterocyclyl group or the salte thereof 
have antineoplastic activity. The invention provides pharmaceutical compositions containing the compounds and the methods for employing 
them as medicaments, particularly in the treatment of human and animal cancers. 
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DITHIOLOPYRROLONES AND THEIR CORRESPONDING MONOXIDES AND DIOXIDES AS 

ANTINEOPLASTIC AGENTS 



DESCRIPTION OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to dithiolopyrrolone derivatives, their corresponding 
monoxides (xenomins) and dioxides (xenorxides) having antineoplastic activities. The present 
invention also provides antineoplastic compositions comprising these compounds, the salts 
thereof, and methods of using the inventive compounds as antineoplastic agents. 

SUMMARY OF THE INVENTION 

The present invention provides dithiolopyrrolone derivatives, their corresponding 
monoxides (xenomins) and dioxides (xenorxides) having antineoplastic activities. The present 
invention also provides antineoplastic compositions comprising these compounds, the salts 
thereof, and methods of using the inventive compounds as antineoplastic agents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following Figure 1, Figure 2 and Figure 3 represent the structural formula of 
dithiolopyrrolones. their corresponding monoxides (xenomins, and dioxides .xenorxides). 
respectively. 

N — R 2 




*2 

Figure 1 

wherein R, = hvdroeen, substituted or unsubstituted alkyl, cycloalkyl, aryl. aralkyl, or 
heterocvclvl eroup; R 2 = hydrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl, aralkyl, 
heterocyclyl or group acyl: R ? = hydrogen, alkyl, cycloalkyl. aralkyl, aryl or heterocyclyl group. 
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N— R2 N — R 2 

Or 0= s' 




Figure 2 

wherein Ri= hydrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl. aralkyl, or 
heterocyclyl group; R 2 = hydrogen, substituted or unsubstituted alkyl, cycloalkyl. aryl, aralkyl, 
heterocyclyl or group acyl; R 3 = hydrogen, alkyl, cycloalkyl, aralkyl, aryl or heterocyclyl group. 




Or 




Figure 3 

wherein R, = hydrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl. aralkyl, or 
heterocyclyl group: R2 = hydrogen, substituted or unsubstituted alkyl, cycloalkyl. aryl, aralkyl, 
heterocyclyl or group acyl; R3 = hydrogen, alkyl, cycloalkyl, aralkyl. aryl or heterocyclyl 



group. 



BACKGROUND 

Cancer is one of the major causes of death in humans and animals. Millions of people in 
the world are diagnosed every year as having cancer, and a large proportion of these people 
subsequently die of cancer. Although large effort has been made, cancers remain to be hard-to- 
treat diseases. There continues to be an urgent need for effective anticancer drugs. 

Soil organisms have been a traditional source of bioactive materials for the 
pharmaceutical and agrochemical industry. One of the recent developments has been the 
commercialization of a soil-living nematode-bacteria combination as biological control agents 
of insect pests. A crucial feature of this biocontrol agent is that the bacterial symbiont 
(Xenorhabdus spp. or Photorhabdus spp.) of the nematode produces a wide range of bioactive 
metabolites and some of these specific compounds have been isolated, identified and their 
structures elucidated (Forst and Nealson, 1996). Among these identified compounds, several are 
dithiolopyrrolone derivatives. Dithiolopyrrolones were initially 
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isolated from Streptomvces in the 40s and have since then been isolated from other orgamsms. 
These compounds include aureothricin, thiolutin, holomycin and xenorhabdins (Hamao et al, 1948; 
Eisenman et al. 1953: Ceimer and Solomons. 1955; von Daehne et al, 1969: Mclnemey et al, 
1991) These compounds possess antimicrobial activity against a wide range of micro-orgamsms. 
Recently new antimicrobial substances, namely xenorxides (Webster et al, 1996), also were found 
from the bacterial cultures oiXenorhabdus sp P . As a result of part of the ongoing explorauon of the 
potential usefulness of these metabolites oiXenorhabdus, the xenorxides. xenomins and the 
dithiolopyrrolones have been found to be highly active against animal and human cancer cells, and 

is the subject of this invention. 

Animal cells normallv undergo various enzymatic and biochemical changes when 
influenced by various chemical factors. For example, when animal cells were challenged by 
carcinooens manv enzvmatic and biochemical activities can be promoted and some of the promoted 
activities can be experimentally detected. Among dithiolopyrrolones and their derivatives, th.oluttn 
is the one that has been studied extensively. Thiolutin inhibits RN A polymerase synthesis (Jimenez 
et al 1973- Tipper. 1973) in yeast, has membrane stabilization activity and inhibit platelet 
aggregation (Yasuvuki et al, 1980) in rat. It has been reported (Menta and Moon, 1991 ; Sharma et 
al 1994- Arnold 'et al, 1995) that thiolutin inhibited the promotion of several such activity that 
a* possiblv related to carcinogenesis in mammary cells that have been exposed to carcinogen, 
This suggested that thiolutin might be involved in the initiation of cell transformation or the 
progression of premalignant cells becoming malignant cancer cells. However, this activity has not 
experimental established. Although the study of dithiolopyrrolones has been on-gomg for about 
50 vears the anticancer activity of thiolutin and other dithiolopyrrolones against mammary cells has 
never been evaluated and reported until now. XenorxMes and xenomins have been ^covered very 
recently, and there is no report in the prior art on their anticancer activity. 

DETAILED DESCRIPTION OF THE INVENTION 
Althoueh the compounds of the present invention may be synthesized chemically, the initial 
compounds we're obtained from micro-organisms. The organisms used for this invenuon include 
Xenorkabdus bo.ienii, a symbiotic bacterium associated with entomopathogemc nematode X 
Lenn and its nematode symbiont Omenta feUiae, used in this invention, col,c ted from 
soil in British Columbia, Canada. Briefly, last instar larvae of the Greater 
melioneUa. were infected with infective Juvenile (IJ) nematodes, carrymg the X.onen uA^ 
strain, at a rate of 25 IJs/larvae. After 24 to 48 h the dead insect larvae were surface disinfected b> 
dipping them into 9 5 o/o EtOH and igniting them. The cadavers were aseptically ducted, 
haemolymph was streaked onto an 
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agar culture medium and incubated in the dark at room temperature. The agar medium has the 
following composition in one litre of distilled water: 



beef extract 
peptone 

bromothymol blue 

2,3 ,5-triphenyltetrazolium 

Agar 



3g 
5g 

0.025 g 
0.04 g 
15 e 



Sterilized at 121 °C for 15 minutes. 

The resulting primary form of X bovienii was maintained and subcultured at 14 d intervals. 
For consistency, 14% sucrose lyophilized powder of the bacteria stored at -20°C was frequently 
used as the starting material for cultures. Cultures of X bovienii A21 strain from which the 
inventive comp 



ipounds are obtained exhibit the characteristics listed in Table 1 and Table 2: 



Gram reaction 


_* 


Cell size (urn) 


5.3x2.2 


Mobility 


+ 


Cell peritrichous 


+ 


Pigmentation 


yellow 


Catalase 




Oxidase 




Urease 




Lecithinase 


+ 


Lioase(Tween 80) 





* + positive; - negative 
Tahlf* T Acid production 

Acid production 



nnr1 utilization ^frnrhon sources b v Ymarhabdus bovienii A21 strain. 

t TtiiWatinn of carbon sources 



D-Arabinose 

Esculine 

D-Fructose 

D-Galactose 

D-Glucose 



+/- 



Asparagine 
Cystine 
Glysine 
Tyrosine 
Nicotinic acid 
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Inositol 


+/- 


btnanoi 




Inulin 




Methanol 




D-Lactose 




Inositol 


+/- 


D-Maltose 


+ 


Mannose 


4- 


D-Mannitol 




lj-vjaiatosc 




D-Mannose 


+ 


U-vjlucose 


+ 


D-Raffinose 




D-Lactose 




D-Sorbitol 


+/- 


D-Mannitol 




L-Sorbose 




D-Sorbitol 




D-xvlose 




Ribose 


4- 



* + positive; +/-: weakly positive; - negative. 

These characteristics are in agreement with those described for X bovienii by Akhurst, R. J. 
andN. E. Boemare (1988), and, therefore, establishes the identity of the organism as*, bovienii. 
The bacterial strain from which the compounds of this invention were isolated was deposited under 
the Budapest Treaty in the American Type Culture Collection (ATCC), Rochville, MD with a 

deposition number of ATCC 55743. 

Cultivation of the microorganism X bovienii yields bioactive substances, xenomins. 
xenorxides and dithiolopyrrolones. X bovienii may be cultivated (fermented), for example, at about 
25 °C under submerged aerobic conditions in an aqueous, nutrient medium containing assmulable 
carbon (carbohydrate) and nitrogen sources to obtain xenomins, xenorxides and dithiolopyrrolones. 
The fermentation may be carried out for a time period such as approximately 48 to 96 hours, at the 
end of which time these compounds have been formed, and may be isolated from the fermentation 

medium and purified. 

After the fermentation has been completed, the fermented broth may be filtered or 
centrifuged and the P H of the filtrate adjusted to about 7.0 by the addition of hydrochloric acxd or 
kept as it is. The filtrate may then be extracted with a water immiscible, organic solvent, for 
example with ethyl acetate or chloroform. The combined organic layers (e.g. pooled ethyl acetate 
or chloroform extracts) may be concentrated under vacuum (e.g., at about 30 °C ) to an oily residue. 
The oily residue may be mixed with a small amount of organic solvent and chromatographed on a 
silica gel column. After introduction of the sample, chloroform or other organic solvent may be 
applied to elute the bioactive fraction. The bioactive fraction may be purified further by high 
performance, liquid chromatographv (HPLC) with organic and/or aqueous solution. 
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In a conventional culture, the major compounds produced by X. bovienii are 
dithiolopyrrolones while xenorxides and xenomins are present in relatively small amounts. 
Alternatively, dithiolopyrrolones may be produced from other micro-organisms, by chemical 
method(s) and/or a combination of both approaches. 

The monoxides and dioxides of the corresponding dithiolopyrrolones isolated fromX. 
bovienii, namely, xenorxides and xenomins, respectively may be transformed from their 
corresponding dithiolopyrrolone derivatives by biological or chemical means. By biological means, 
the culture broth of X. bovienii, with the corresponding dithiolopyrrolone derivatives present, may 
be filtered or centrifuged. The cell-free filtrate may be open to the air for extended periods from 
one week up to one month with or without stirring at room temperature or at other temperatures. 
This process may oxidize all or part of the corresponding dithiolopyrrolone derivatives to 
xenomins and xenorxides. Xenorxides and xenomins may be obtained by oxidation of the 
corresponding dithiolopyrrolone derivatives by chemical means. The pure dithiolopyrrolone 
derivatives or their mixture may be dissolved in a mixture of acetone and water, then oxidizing 
reagents such as potassium peroxymonosulfate and potassium bicarbonate may be added to the 
mixture. The mixture may be allowed to react for a period of several minutes up to more than one 
hour. The reaction mixture may be mixed with water, and extracted with organic solvent. The 
extracts may be combined, dried and purified by column chromatography or HPLC to obtain the 
corresponding xenorxides and/or xenomins. Additional monoxides and dioxides of the 
dithiolopyrrolones may be obtained from different microorganisms, synthesized chemically and/or 
produced by a combination of biolological and chemical methods, and several examples are 
disclosed (Takahashi, et al, 1995; Fujimoto, et al. 1996). 

The compounds of the present invention include dithiolopyrrolones, their corresponding 
monoxides such as xenomins, their corresponding dioxides such as xenorxides, and salts thereof. 
The term "salts", as used herein, denotes acidic and/or basic salts, formed with inorganic and/or 
organic acids and bases. Suitable acids include, for example, hydrochloric, sulfuric, nitric, 
benzenesulfonic, acetic, maleic, tartaric and the like which are pharmaceutically acceptable. It is 
well known to one skilled in the art that an appropriate salt is chosen based on physical and 
chemical stability, flowability, hydroscopicity and solubility. While pharmaceutically acceptable 
salts are preferred, particularly when employing the compounds of the invention as medicaments, 
other salts find utility, for example, in processing these compounds, or where non-medicament- 
type uses are contemplated. 
The antineoplastic agents and use thereof. 

The present invention relates to pharmaceutical preparations which contain an active 
ingredient of these compounds or a pharmaceutically acceptable salt thereof. The dosage form and 
mode of 
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administration, as well as the dosage amount, may be selected by the skilled artisan. Exemplary 
daily dosages for an adult human are those within the range of about 2.5 mg to about 2,000 
mg/dav. Administration to a mammalian host may. for example, be oral, parenteral, or topical. 

When these compounds or the salts thereof are used as therapeutics, they can be 
administrated alone or in a pharmaceutical* suitable formulation containing, in addition to the 
active ingredient, one or more conventional carriers. Depending on the nature of the disease and/or 
route of administration, the composition of this invention can be formulated by known means. 

Examples of pharmaceutical compositions include any solid (tablets, pills, capsules, 
granules powder etc.) or liquid (solutions, suspensions or emulsions) compositions suitable for 
oral, topical or parenteral administration, and they may contain the pure compound or a salt thereof 
or in combination with any carrier or other pharmaceutical* active compounds. These 
compositions mav need to be sterile when administered parenteral*. 

The therapeutic compositions of the present invention being employed as antineoplastic 
agents for treatment of animal and human illness can be easily prepared in such unit dosage form 
with the emplovment of pharmaceutical materials which themselves are available in the art and can 
be prepared bv established procedures. The appropriate solid or liquid vehicle or diluent may be 
selected, and the compositions prepared, by methods know* to the skilled artisan. The 
administration of any of the inventive compound and/or its pharmacologically active and 
physiological compatible derivatives is useful for treating animals or humans having a neoplastic 
disease, for example, colon cancer, cevercal cancer, breast cancer, leukemia, lung cancer, ovanan 
cancer CNS cancer, renal cancer, prostate cancer, etc. using the accepted protocols of the National 
Cancer Institute (NCI). The dosage administered will be dependent upon the identity of the 
neoplastic disease, the type of host involved including its age, health and weight, the kind of 
concurrent treatment, if any, and the frequency of treatment and therapeutic ratio, lustrauvely, 
dosage levels of the administered active ingredients are intravenous, 0, to about 200 rug/kg; 
intramuscular. 1 to about 500 mg/kg and orally, 5 to about 1000 mg/kg of host body weight. 
Expressed in terms of concentration, an active ingredient can be present in the —ions of the 
present invention for localized use in a concentration from about 0.01 to about 50'Zo w/w of the 
composition, preferably about 1 to about 20% w/w of the composition, and for parenteral use in a 
concentration of from about 0. 05 to about 5 0 o/ o w/v of the composition and preferably fr m about 
5 to about 20o/o w, v. The active ingredients to be employed as antineoplastic agents, can be easily 
prepared in such unit dosage form with the employment of pharmaceutical materials wmch 
themselves are available in the art and can be prepared by established procedures. 



SUBSTITUTE SHEET (RULE 26) 



1DOCID: <WO 9912543A1_I_> 



PCT/CA98/00841 

WO 99/12543 

EXAMPLE 1. preparation of xenorxides, xenonuts and the dirhiolopyrrolones 
APrepaiationofsetecteddilhiotopynoloi.es. , h „,,„ in 

Several dirhiotopyrrotones have heen repotted so far, these tnc.ude aureothrtc.n, 
botomvcin xenorhahdins and Onomarino,. Aureothricin was ini.iaUy reported by W ™ - 
aZ2 secure were fu»y disclosed hy Cefnter and Solomons (.955). Thiohrrm ,s produced 

African Type CuUure CoUecionfATCC, RocxviUe, MD wtth an ATCC number of 33049.The 
72Z lioludn and hoiontycin by cnem.ca, synthesis was pubiished b, Schnr.d, and Oe, 8 er 
«*r> Hasto. K. and Voneda, N. (.974) and Stache,, H.D., a- a, (.992). Pro ucuon o 
It abdins was reported and fuily reported by Mcinemey a, ai. (.99.) and by U e, *f.(.99 >. 
;r!Tja,ion of a ditiona, different compounds with the dichiotopyn-otone „n g was recently 
d I Z " Baaealev a, (1994a, b, and by Takahashi a, af (.994, The dithiolopyrrolones used 
rrsubiec, — are prepaid by the methods described in the chad reference, an dre 
„ of each dithtolopyrrolone derivative confirmed by ,rs NMR spectroscopy SUM 
7 „ be abie to use procedures as disclosed herein, and others, to obtatn these 

chemtsts -*» « subsrances ,„ ^ oul such operations, any suitable 

dimio.opyrro.ones ^ be employed by those ski „ e d 

flte adon, chromato graphtc .d th» pun ^ ^ ^ ^ ^ ^ ^ 

them ' , ,4 f^m rfithioloDvrrolones bv microbial fermentation. 

fTb ^ ;: 5 TB^a. f— on was inidated by add.n g .00 m, of this bacreria, 
shaker for 24 h at 25 C . Bacterial ^ ^ M 2J 

cuUure.o900mlofnypticsoybrom.na2,000mlflask. 1 he 20 

acerare four dmes. The combme ^ 30 . c , 
fdrered throu g h filter paper. The ^™ ^ _ ^ 10 ^ 

anprox.ma.ely 3 g of the od was tomographic column. 

The yellow bioactive fraction was elutea K iiwODSmi250 
then subject to HPLC on a C 18 preparative column (Sphensorb 10 (ODS(l)), 
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X 10 mm, 10 micro, Phenomenex, Torrance, CA) with a program (isocratic at 10% acetonitrile in 
water for 5 min, then gradually increasing to 85% acetonitrile in 35 min, isocratic for 5 min, then 
decreasing back to 10% in 2 min ) at 2.5 ml/min. The eluate was monitored at 254 nm. 
XENORXIDE 1 (about 0.3 mg per liter of the culture broth) was eluted at 33.6 min, and this was 
followed by XENORXIDE 2 (0.2 mg/1) which was eluted at 35.2 min. 

C Preparation of the corresponding monoxides from dithiolopyrrolones by microbial fermentation. 

Xenomins: For the purification of xenomins, the culture and extraction conditions were the 
same as for xenorxides. After the extraction, the concentrated crude extract was processed through 
a silica gel chromatographic column with ethyl acetate as the eluent. After the less polar bioactive 
material was eluted. the more polar bioactive fraction was obtained by eluting with methanol. The 
more polar bioactive fraction was concentrated under vacuum, and separated by a C„ 
chromatographic column first with water as eluent. then 25% methanol in water, 50% methanol, 
75% methanol and finally, pure methanol. The most bioactive fraction was eluated with 75% 
methanol in water. This bioactive fraction was then concentrated and separated by HPLC on a C„ 
preparative column (Spherisorb 10 (ODS(l)), 250 x 10 mm. 10 micro. Phenomenex, Torrance, CA) 
with a program (30% MeCN in H 2 0 for 1 min and gradually increasing to 70% MeCN in H 2 0 ,n 24 
min isocratic for 5 min) at 2.0 ml/min. The eluate was monitored at 254 nm. Active peak 1 (25.4 
min') and peak 2 (25.8 min) were collected. Active peak 1 was concentrated, and further separated 
by preparative silica gel TLC with 60% ethyl acetate in dichloromethane as the eluent to give 
xenomin 1 (Rr = 0.32). Active peak 2 was concentrated, and further separated by preparative silica 
gel TLC with 60% ethyl acetate in dichloromethane as the eluent to give xenomxn 2 (Rr- 0.31). 
D. Preparation of xenorxides from their corresponding dithiolopyrrolone derivatives by biological 
transformation. 

The cell-free broth was obtained using the same method as described above, and was men 
stored a, 4 °C ro room temperarure for 3 to 6 weeks. Then the aqueous broth was extracted wtth 
efcy. acetare, and the combined extracts were separated using me same process discussed above. 
XENORXIDE . was eluted a. 33.6 min (2 mg/1), XENORXIDE 2 was eluted a, 35.2 mm (1 .5 

E^ion of the corresponding dioxides from dithiolopymt.ones by chemical oxidatiom 

On=htmdred^ S fv™ m gof6-(hexa^^ 
pv^-5-one (XN.) were dissoWed in a mixture of 20 ml of acetone and 15 ml 

yj .^c.fnWSlO me'l was added to the solution at 0 C. 

cooled to 0 °C with ice. Potassium peroxymonosulfate (5 1 U mg; was a 

a f nr nnP hour at 0 °C Then 5 ml of saturated solution of potassium 
The reaction mixture was stirred for one hour at u 

bicarbonate was added to the reaction mixture with continuous stirring for 0.5 h at 0 C. 
reaction 
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Hded was extracted with ethyl acetate three times. The extracts were 

— aft6r r t" a^ate d to g ive the crude product, which was then purified by 
combined, dned over Na 2 SO, a*d apo ^ ] ^ mg 

dithiolo[4,3-b] pyrrol-5one with 50% yield. 
Example 2. Identification of the active components 

*i *4 rtn o Rmker WM400 spectrometer in CDClj, using resiuuai 
NMR spectra were recorded on a Bruker w ivmv F 

Pactand 5985B GC/MS ^^l ^pla ^ - « «» °" ^ ^ 3 

- " ^ *~ MS8 ° T^ns 111 f o„ow, EI - Electron Impact, M - 

P e rk in-Elnt=r 599B spec— Abbrev, nons _ ^ _ ^ 

Molecule Ion. . - triplet, 3 - coupling constant, Hz Hertz. 

Sing ' e, \ (A ce, a n,,aoH-tn«n y M,5-dlh ) dto-I,^iolo l 4,3-b 1 P^I-5-onc 
,^ ( ^) 52 .0SC3„, S ),3, 2 (3H,s>,7.m.as,and, 85 (.H, ta o a d s);EM Sn,. 

228 OO. !». 5 . dihydro . 1 2-dithio 1 o[4,3-b ] pyrro.-5-one (XM): 'HNMR 

• 1 .70 (2H. tn), 2.32 <2H, , J=7.6Hz), 6,4 (1H, s), 
(CDCW 5 0.89 <6H, d, J-6.6Hz), 1 24 (3H, m> 

XENORXIDE 1 (XOl): EMS. 317 2), al* 316.0551, 20), 217.9824 
(Calc. for C 6 H6N203S 2 : 217.9820, 100), 15 I R 

27.8,24.6,22.3,13.8. 218(100); HRMS: 330.0707 (Calc. for 

XENORXIDE 2 (X02)= E1MS: 330(M+ 10), 21 « 1 ~>. , 54 . 0213 

-s-sssssssar 

1400, 
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,3,0 .147 55. cm- 1; 'HNMR (CDC.3) ft 7.56 I'm. bs.CO-NH), 6.35 (,H, , H-3), 3.20 (3H, s, 

, rnCH, I«74Hz) 1.67 (2H.m. CM, 1.2-1.6 (lH,m,CH), 1.22 (2H,m, 
CH^I 0 89 (6H^ l = 6^iHz)'; Different NOE experiment showed the NOE effect between the peak 
1 . 35 p Land ^O ppm^CNMR (CDC.3, St .7. ,<s, CON,, 

,21* C 6 ,, U6.2(s, C8). 109.2(d, Cft 38.2C, CH 2 ), 36.7(t, CH 2 ), 28.0< q , CH„, 27** CH), 

22 8ft CH?V 22.4(q, CH3). 

' XENORXrDE 3 (X03,= E1MS: 3.6(M, 7,,, 2,8(9,, 204(65) , 85(7, ,720 5, ,05 C25, 
95(95) 69(100) 43 (70); 'HNMR (CDC.3) 5; 10.10 (1H, bs), 9.32 (1H, bs). 6.85 0 H, s. Ho), 2.5, 
X C0^2, )=7.5 Hz), 1.66 (2H, m, C„2), 1.58 (1H, m), ,2. (2H, m, ,, 0.87 (6H,d, 3=6.6 

"* Xenomin UXM1): EIMS; 300(M>, ,3), 202(36, .86,44), .85(4,), 
HRMS: 300.0605 (Calc. fot C„H lW; : 300.0602. .2). 20, 987. (Ca o ^>°* 
20, 987,, 30); 'HNMR (CDC) d: 7.52 (,H, bs.CO-NH). 6.46 ('* s. ^ < * ^ 
, 49 CH . CO-CH, 3-7.4 Hz). 1.79 (2H, m. CH,), 1.41 (4H. m. Cft-CH,), 0.90 (aH. t, J 6.9). 
Xelln "(XM2): EIMS; 3,4(M*, 21), 2,8(15), 202(59), .87(18), ,86(98,, ,85(73), 
Xenomin-t^i , ,,40750 \-,\ 201.9871 (Calcfor 

69(100); HRMS;314.0759(Calc.forC, J H,,N ! 0,S ! ol4.0759 l.X-01 ( 

(Wfe 201.987., 45); 'HNMR (CDC, d; 7,3 (1H, ^^l^l^ 
<3H,s,N.Me),2.48(2 K ,.,CO-CH J , 3=7.6 Hz), 1.7, (2H,m,CH ! ), . .29 (3H, m, CH and CH,), 

- — m0n ° XideS ^ di ° Mte " an,, " e0P ' aS,iC 

"""" The anticancer activitv of a particular compound can be demonstrated by standard assays. 

, A bv the American Nationa. Cancer Institute (NCI) for rhe effecrrveness 
The method normally used by ™ c „ lion « whlch half of the 

of a componnd is baaed on ^ ^ * -C ^ ^ ^ ^ 

cancer cell population is tailed. The assay .a y 

accepted as indicarive of anticancer activUy rn mammals. ^ ^ 

invenrion have been determined m cell cultures o. . flcations of the procedure was 

using Ore standard NCI method with slight modtfteanon, Tne spee~ o P 

, ^ o, u , „/ n QQ(» Briefly, cancer cells were grown in RPMl l mu meui 

then incubated at 37 °C. The test was terminated after 
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u ■ k ddineto each well 50 ,d of cold SW. mchloroacetic acid. The cells were fixed for 

T 3 „ l!n 0.4% (Wvol, sulfori— B (SRB) which was d.ssoived in ,S 
t -1. period. ,he SRB was .moved arrd plates were qU ic k l> rinsed 

r° 7«1L acid. After being rinsed, rhe pUres were air-dried and ,00 „■ oHO mM 

acriviry against these cancer cells (see table below). 

Anlimcoplasiic activity: ^ 

LCsoilo'M. 




* not tested. ,„„ nr ent that an invention has been 

p m the foreeoing embodiments and examples, it is apparent that an 
From the foregoinge ion ooaubm ma ny specificities, these 

herein described and illustrated. While our abo P examples of 

Ibodhneots presented, bu, bv fire appended cUims and rherr legal events. 
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CLAIMS 

We claim: 

1. A pharmaceutical composition for treating neoplastic diseases comprising a compound havmg 
the following structure formula 




wherein R,- hvdrogen, tinned or unsubsrhured alkyl, cyc.oa.kyl, aryl. aralkyl, or 
hererocvclv, eroup; R 2 = - hydrogen, subsrirured or unsubsmured a.kvl, cyeloalkyl, aryL araUcyk 
or he.en.cvcM. acyl group; R; - hydrogen, * cycloalkyl, ara.kyl, and or hereroeye.y! group, 
or a phannaceuueally aeeeprable salt .hereof, in association with a phannaceurical earner or 

dilution. , , 

•♦• e~r. tr^tino neonlastic diseases comprising a compound having 
2. A pharmaceutical composition for treating neoplastic ui*c 

the following structure formula 




Or 0=S 




wherein R,= hvdrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl, aralkyl or 
"yd l .cup R 2 = - Mrogen, substituted or unsubstituted alkyl, cycloalkyl, ary aralky 

orapharmaceutically acceptable ^^toM^***-^*™- 
S^Zlceutical composition for treating neop^ic dishes comprising a compotmd having 
the following structure formula 
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wherein R,= hydrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl. aralkyl, or 
heterocvclyl group; R 2 = = hydrogen, substituted or unsubstituted alkyl, cycloalkyl, aryl. aralkyl, 
or heterocyclyl. acyl group; R 3 = hydrogen, alkyl, cycloalkyl. aralkyl, aryl or heterocvclyl group, 
or a pharmaceutically acceptable salt thereof, in association with a pharmaceutical carrier or 
dilution. 

4 A pharmaceutical composition for treating neoplastic diseases comprising a compound of claim 

1 , wherein R, = hydrogen; R 2 = acyl; R 3 = hydrogen, methyl; or a pharmaceutically acceptable 
salt thereof, in association with a pharmaceutical carrier or dilution. 

5 A pharmaceutical composition for treating neoplastic diseases comprising a compound of claim 

2, wherein R, = hydrogen; R 2 = acyl; R 3 = hydrogen, methyl; or a pharmaceutically acceptable 
salt thereof, in association with a pharmaceutical carrier or dilution. 

6 A pharmaceutical composition for treating neoplastic diseases comprising a compound of claim 

3, wherein R, = hydrogen; R 2 = acyl; R 3 = hydrogen, methyl; or a pharmaceutically acceptable 
salt thereof, in association with a pharmaceutical carrier or dilution. 

7 A pharmaceutical composition for treating neoplastic diseases comprising a compound of claim 

1 wherein R,= hvdrogen, R 2 = acyl group with a straight or branched one to ten carbon cham; R 3 
= hydrogen, or methyl, or a pharmaceutically acceptable salt thereof in association with a 
pharmaceutical carrier or dilution. 

8 A phamtaceutical composition for treating neop.as.io diseases comprising a compound of chum 

2 wherein R,- hvdrogen, Rr= acyl gronp with a straight or branched one to ten carbon cham; R, 

- hydrogen, or merhyl, or a pharmaceuticaUy acceptable sal. thereof in association wuh a 
pharmaceutical carrier or dilution. 

9 A phamtaceutical composition for treating neoplastic diseases comprising a compound of Cam, 

3 wherein R,- hvdrogen, R : - acyl group with a s-raigh. or branched one to .en carbon cham; R, 

- hydrogen, or methyl, or a pharmaceuticaUy acceptable salt .hereof in association wtir a 
pharmaceutical carrier or dilution. 
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,0 A method offing ft. grow* of tumors, comprising 

liec, in need of sue, — an effective anttneopiaaic amount of a compound of tne 
structures shown below, 




„ uh „™ substituted or unsubstituled alkyl, cycloalkyl, aryl, aralkyl. °r 
wheretn R,- hydrog^ ^ ^ ^ 

structures shown below, 




. , . substituted or ^substituted alkyl, eyeloalkyl, aryl, aralkyl, or 
heterocydy. group; Rt- - by g ^ ^ or helerocydyl ^p, 

dilution. romnrisine administrating to a 

structures shown below, 
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wherein R,- hydrogen, substituted or unsubsthuted alkyl, eycloalkyl, aryl, andkyl, or 
hererocycly. group; R : - = hydrogen, substituted or unsubstituted alkyl, eycloalkyl, tuyl, araMcyl, 
or he.eroeyc.yl, acyl groop; Rj - hydrogen, alkyl, eycloalkyl, .alkyl, aryl or hererocyely! group, 
„, a pharmaceutic* acceprablc sal, .hereof, in association wi,h a pharn.aceu.ica. earner or 

dilution. . . 

,3 A method of inh.bi.ing .he grow* of mammalian .umors, comprising adnumsuarmg o 
subject in need of such treatment, an effecrive an.ineoplas.ie amoun. of a compound of Cam, 
,0. wherein R, = hydrogen; B, - acyl; R. = hydrogen, methyl; or a pharmaceutic* acceptab.e 
sal. thereof, in association with a pharmaceutical carrier or dilution. 
14 A method of iabibiring the growth of mammalian tumors, comprising administtaung to a 
subject in need of such— an effecrive anrineop.as.ic amoun, of a compound of c *m 
, , wherein R, - hydrogen; R. - acy.; Rs - hydrogen, me,hy,; or a pharmaceuricahy acceplable 
sal, .hereof, in association with a pharmaceutical carrier or d.luuon. 
, 5 A method of inhibiting the growth of manunalian tumor, comprising administratmg to . 
slice, in needof suchtreatment, an effecrive ant.neoplas.ic amoun, of a compound of Cam, 

sal, thereof in association with a pharmaceutical carrier or driurion. 
A rnold of inhibhing .he growti, of mammalian tumors, comprising 

subject in need of suchtreatment, an effecrive antineoplastic amoun, of a compound of C*m 

t hydrogen, or methyl, or a pharmaceutic* acceptab, sa„ thereof in aasocauon writ a 

nViarmaceutical earner or dilution. 
17 Hod of .nhibiting the grow* of — — — n g ad.— ; o 
subject in need of such treatment, an effecrive antineop.astic amoun, of a compound of c *m 
Therein R,- hydrogen, *■ acy. group with a straight or branched one to ten carbon ch»n, 
^-hydrogen, or methyl, or a pharmaceutic* acceptable sal, thereof in assocauon w,th a 
pharmaceutical carrier or dilution. 
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18 A method of inhibiting the growth of mammalian tumors, comprising administratmg to a 
subject in need of such treatment, an effective antineoplastic amount of a compound of claim 
p wherein R,= hydrogen, R 2 = acyl group with a straight or branched one to ten carbon chant; 
R 3 - hydrogen, or methyl, or a pharmaceutically acceptable salt thereof in association with a 
pharmaceutical carrier or dilution. 
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